Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number: , 09-325863 

(43)Date of publication of application : 16.12.1997 



(51)lnt.CI. 



G06F 3/06 
G06F 3/06 



(21) Application number : 08-163926 

(22) Date of filing : 04.06.1996 



(71) Applicant : HITACHI LTD 

(72) lnventor : KAJIMA YUKIHISA 

KOIDE TAKESHI 
KIMURA YUKIHISA 
NAKAMURA KATSUNORI 



(54) METHOD FOR CONTROLLING DATA TRANSFER BETWEEN EXTERNAL STORAGE 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a user to flexibly 
execute a requird copying processing schedule while 
reducing influence to be exerted upon a host I/O. 
SOLUTION: An I/O frequency measuring part 34 
measures host I/O frequency in each unit time (e.g. 
1min), finds out a time band having low host I/O 
frequency and a time band having high host I/O 
frequency and stores these time bands in a using state 
storing part 35 together with copying processing 
execution contents, a priority determining part 37 
prepares a schedule list consisting of items such as the 
time bands, an objective disk device, a copying unit and 
processing priority based on the data stored in the 
storing part 35, sub-device information 30 and period 

information 31 and stores the prepared list in a schedule list storing part 36 and 
microprocessors 1 , 2 execute copying processing based on the schedule. Each 
microprocessor scans a host I/O processing request, executes copying processing when no 
processing request is outputted within fixed time and changes the fixed time so that the time 
is shortened in the low frequency time band and extended in the high frequency time band. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
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2 **** gho^Ys the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of two or more sets and high order equipment of two or more external storage and 
an external memory control unit equipped with a data buffer which controls these. External storage of 
one group and external storage of other groups hold the same data. In order to copy and transmit data 
written in external storage of one group from high order equipment to external storage of other groups 
An external memory control unit of one group is the data transfer control method between external 
memory control units in data processing system which has a function to publish a write-in instruction to 
an external memory control unit of other groups, and to perform copy / transfer processing, this — Said 
external memory control unit measures issue frequency of an instruction published from high order 
equipment for every unit time amount. When processing statistically, asking for few [ issue frequency 
within unit time amount ] time zones, and many time zones and performing copy / transfer processing of 
data to other external memory control units, A data transfer control method between external memory 
control units characterized by performing copy / transfer processing of this data in few [ issue frequency 
within said unit time amount ] time zones. 

[Claim 2] It is the data transfer control method between external memory control units characterized by 
for said external memory control unit giving priority to data which exists in external storage with low 
instruction issue frequency from high order equipment when there is two or more external storage of 
copy / transfer processing object in a data transfer control method between external memory control 
units according to claim 1, and carrying out copy / transfer processing. 

[Claim 3] A data transfer control method between external memory control units characterized by giving 
priority to data which exists in near external storage of a completion term by preparing a function to 
specify a completion term of copy / transfer processing, in a data transfer control method between 
external memory control units according to claim 1, and carrying out copy / transfer processing. 
[Claim 4] A data transfer control method between external memory control units characterized by 
choosing a transfer path which can be performed most early among two or more transfer paths between 
external memory control units, and performing copy / transfer processing of said data in a data transfer 
control method between external memory control units of either claim 1 thru/or claim 3 given in a claim. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the data processing system 
with which the external memory control unit connected to the external storage in which data was written 
performs a copy and a transfer from high order equipment to the external storage of another external 
memory control unit subordinate who should hold the same data as this ****** rare ** data, and relates 
to the data-transfer control method between external memory control units of suppressing the effect on 
I/O access from a host, and performing a copy and a transfer of data especially. 
[0002] 

[Description of the Prior Art] In order to perform the change to the backup system at the time of data 
integrity and disaster, duplex-izing the data which prepares a different external memory control unit 
subordinate the original and copy external storage holding the same data, connects between the external 
memory control unit, and is used with high order equipment is performed, 

[0003] When external storage is a disk unit currently used by the mainframe system, in order to start 
duplex-ized operation As a method of performing processing which copies all the data of positive 
equipment to subdevice, without stopping the use from high order equipment, although it is the case of a 
single storage subordinated duplex-ized equipment (dual copy volume) IBM Storage of Corp. 
Subsystem Library IBM3990 Storage Control To the appearance shown in Reference (Document 
Number GA 32-0099-05) Suppressing the effect on high order equipment is performed by specifying the 
number of trucks copied by one copy processing. Although copy processing is performed by this method 
by repeating the copy for several truck minutes specified at a certain regular fixed gap, since registration 
of I/O from high order equipment cannot be performed, the use from high order equipment will be kept 
waiting in the path to the disk unit which is performing specified processing for several truck minutes. 
Moreover, while copy processing for several truck minutes specified by a certain disk unit is performed, 
use from the high order equipment to the equipment concerned cannot be performed, such processing — 
colliding - the problem of the throughput fall of the whole system is caused, so that the operating 
frequency from high order equipment becomes high. Moreover, in order for there not to be a means to 
get to know the completion time of copy processing, or a means to specify, either, there is a defect 
which cannot stand easily the schedule of the systems operation formed into the perfect duplex. 
[0004] Next, in the case of the duplex-ized system which connects between external memory control 
units, the connection length between disk controllers of principal and vice is not necessarily all path 
regularity, and for the correspondence to the time of disaster, a long distance between equipment tends 
be take and is in the condition that the effect of the transfer processing time on the instruction which 
interface cable length gives cannot be disregard, either. Moreover, the copy processing with the most 
sufficient utilization ratio of subdevice is also needed by adjusting the range which the physical 
properties (a transfer rate, truck arrangement) of positive subdevice may differ, and is copied at once 
according to those properties. 
[0005] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/9/2004 



Page 2 of 4 



[Problem(s) to be Solved by the Invention] The purpose of this invention is to suppress I/O access from 
high order equipment by optimizing the access frequency between disk controllers of principal and vice, 
and the copy processing time to the subdisk controller in consideration of the transfer time in view of the 
above-mentioned problem, and enable it to perform copy processing efficiently. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention consists 
of two or more sets and high order equipment of two or more external storage and an external memory 
control unit equipped with a data buffer which controls these. External storage of one group and external 
storage of other groups hold the same data. In order to copy and transmit data written in external storage 
of one group from high order equipment to external storage of other groups An external memory control 
unit of one group is the data transfer control method between external memory control units in data 
processing system which has a function to publish a write-in instruction to an external memory control 
unit of other groups, and to perform copy / transfer processing, this ~ Said external memory control unit 
measures issue frequency of an instruction published from high order equipment for every unit time 
amount. When processing statistically, asking for few [ issue frequency within unit time amount ] time 
zones, and many time zones and performing copy / transfer processing of data to other external memory 
control units, it is made to perform copy / transfer processing of this data in few [ issue frequency within 
said unit time amount ] time zones. Furthermore, when there is two or more external storage of copy / 
transfer processing object, said external memory control unit gives priority to data which exists in 
external storage with low instruction issue frequency from high order equipment, and is made to carry 
out copy / transfer processing. Furthermore, priority is given to data which exists in near external storage 
of a completion term, and it is made to carry out copy / transfer processing by preparing a function to 
specify a completion term of copy / transfer processing. Furthermore, a transfer path which can be 
performed most early is chosen among two or more transfer paths between external memory control 
units, and it is made to perform copy / transfer processing of said data. 

[0007] , 
[Embodiment of the Invention] Hereafter, one example of this invention is shown. Drawing 1 is the 
block diagram of the data processing system with which this invention is applied. The subsystem with 
which data processing system becomes channel-unit 1 and copy origin consists of a positive disk 
controller 2 and disk units 41, 42, and 43. The channel unit 1 and the positive disk controller 2 are 
connected by the channel pass la and lb. The subsystem used as a copy place consists of a subdisk 
controller 5, and disk units 41, 42, and 43 and the disk units 61, 62, and 63 which are going to start 
doubleness operation, respectively. The positive disk controller 2 and the subdisk controller are 
connected according to Paths 3a and 3b, and copy processing of disk units 41, 42, and 43 is performed 
using this path. 

[0008] Drawing 2 is the block diagram showing the configuration of the positive disk controller 2. The 
microprocessor 1 (22) and 2 which control a transfer of a disk unit so that the positive disk controller 2 
is shown in drawing 2 (23), The timer 26 which is equipped with the routing section 21 to each of buffer 
memory 24 and 25, a channel unit 1, and subdevice, and makes the conventional time for each element 
to operate further, It consists of the completion term specification part 32, the subdevice information 
setting section 33, the I/O frequency test section 34, the operating condition are recording section 35, the 
schedule list are recording section 36, the priority decision section 37, and the completion schedule 
calculation section 38. 

[0009] Measurement of the I/O frequency which is access frequency to I/O is realized when the I/O 
frequency test section 34 supervises the operating condition of microprocessors 1 and 2 in the unit time 
amount which synchronized with the timer 26. The following information is measured in the I/O 
frequency test section 34. 

(1) equipment (disk unit) - the contents of host I/O frequency (3) copy processing activation (the 
equipment for every copy batch, a copy range, path) another host I/O (I/O access from host) frequency 

(2) equipment (disk unit) exception, and according to cylinder 

The measured result is accumulated in the operating condition are recording section 35. Furthermore, the 
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operating condition are recording section 35 classifies the time zone within unit time amount on the 
basis of the frequency of host I/O which processes the measurement result of I/O frequency statistically 
as unit time amount, and is performed [ result ] from a channel unit 1 in 1 minute. Unit time amount is 
[ that what is necessary is just to set it as arbitration ] good also as adjustable according to a condition. 
Moreover, the number of partitions is adjustable and can be changed according to a frequency condition. 

[0010] The priority of copy processing and a completion term are specified as the completion terni 
specification part 32 as term information 31 from a system administrator. Priority becomes high 
although a term comes early. The subdevice information 30 which is the overheads (time amount in this 
case) generated when a copy statement is published in the physical characteristic (the transfer rate for 
every disk unit, truck arrangement) of subdevice, and 3a and 3b is whether it reads from a secondary 
controller, a system administrator sets up or an instruction is actually executed and measured, and a 
method, and can be set as the subdevice information setting section 33. 

[001 1] The priority decision section 37 creates the priority and the copy schedule of the equipment for a 
copy according to reception and time zone, and sets the term information 31 on the completion term 
specification part 32, the subdevice information 30 on the subdevice information setting section 33, and 
the information on the time zone from the operating condition are recording section 35 as the schedule 
list are recording section 36. 

[0012] The information on the accumulated contents of copy processing activation is acquired from the 
operating condition are recording section 35, the completion schedule of copy processing in the 
equipment which performs copy processing as which term information was specified is computed based 
on. this information, and the completion schedule calculation section 38 displays the completion 
schedule information 39 outside. 

[0013] Drawing 3 , and 4 and 5 explain actual actuation. Drawing 3 is what showed the operating 
condition of host I/O of the positive disk controller 2 measured by the I/O frequency test section 34, and 
the direction of a horizontal axis serves as time amount which synchronized with the timer 26. For 
example, unit time amount is 1 minute. The time zone when the issue frequency of host I/O is high is 
302, and low time zones are 301 and 303. If these contents are set as the operating condition are 
recording section 35, in the priority decision section 37, the priority of processing as shown in drawing 4 
will be determined. The time zone performed by the time zone which the time zone of a non-dense 
serves as copy processing priority, and host I/O frequency performs by giving priority to copy 
processing by the time zone when host I/O frequency is dense serving as host I/O process priority giving 
priority to 401, 403, and a host I/O process is 402. Each priority processing is realizable by the 
following methods. Usually, in microprocessors 1 and 2, the processing demand of host I/O is scanned, 
and if there is no processing demand into fixed time amount, copy processing will be performed. 
Microprocessors 1 and 2 can raise the processing frequency of host I/O in the time zones 401 and 403 of 
copy processing priority by shortening this fixed time amount, performing raising the activation 
frequency of copy processing, and lengthening the above-mentioned fixed time amount in the time zone 
402 of host I/O process priority at reverse. 

[0014] Next, the priority of the copy processing in each time zone is determined from the operating 
condition of the term information 3 1 and equipment by making all the all [ following / following a part 
or ] into priority criteria. 

(1) The high plant layout drawing 5 of cylinder range (4) copy priority with the near low equipment (3) 
host I/O frequency of the completion term of equipment (2) copy when host I/O frequency is low makes 
priority conditions the near equipment of the completion term of a copy of (2) of above-mentioned 
condition (1) - (4), and is the example of the schedule list of [ when carrying out a priority judging ]. A 
schedule list consists of 501 which shows the time zone which performs copy processing, 502 which 
shows object equipment, 503 which specifies a copy range, 504 which shows the priority of processing, 
and 506 which shows the processing range copied by 505 or 1 processing which shows the path to the 
subdevice used with the priority to each processing. Object equipment 502 and the processing priority 
504 are determined by the priority judging described previously. The priority path 505 assigns a path 
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with few overheads to equipment with a high priority based on the processing priority 504 and the 
subdevice information 30. The processing range 506 determines the most efficient copy range to 
subdevice based on the subdevice information 30. The copy range 503 computes the copy range which 
must be performed to unit time amount (for example, for 1 minute) based on the term information 31. 
Microprocessors 1 and 2 perform copy processing in each time zone based on the schedule list created 
by doing in this way. The completion schedule calculation section 38 computes the completion schedule 
of the whole copy processing specified by carrying out based on the information on the contents of copy 
processing activation accumulated in the operating condition are recording section 35, and creates the 
completion schedule information 39. 

[0015] Thus, activation of the efficient copy processing with little effect is attained at host I/O by 
performing copy processing according to the schedule list created according to host I/O frequency and 
the priority of copy processing. The result of the actually performed copy processing is measured by the 
I/O test section 34, and is accumulated in the operating condition are recording section 35, and while 
making high the accuracy of the schedule list creation at the time of the next prediction by becoming the 
information which computes the remainder of a non-copied field, dynamic adjustment of the completion 
term of copy processing can be carried out by becoming with the completion schedule information 39. 
As mentioned above, the scheduling of such copy processing is applicable [ in the case of the duplex- 
ized system which connects between external memory control units, the example of this invention was 
explained, but ] as it is also in the duplex-ized system built by the single storage subordinate except 
routing to subdevice becoming unnecessary. 
[0016] 

[Effect of the Invention] The high systems operation of availability is realizable by performing flexibly 
the schedule of copy processing [ which a user wishes ], lessening effect which was explained above and 
which it has on host I/O in the data transfer control between the disk controller by the side of positive, 
and the disk controller of sub** according to [ like ] this invention. 
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